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The Slow Ex te rna l  Beam (SEB) a t  t h e  AGS has been o p e r a t i o n a l  f o r  many 

yea r s  and has  been going through many gene ra t ions  of  em%lh.t~2ob.~ Th-is re- 

p o r t  i n t e n d s  t o  d e s c r i b e  t h e  e x t e r n a l  beam as  it ex is t s  a t  p re sen t .  The 

e x t r a c t i o n  system o f  t h e  SEE i s  r epor t ed  elsekhere '  and t h i s  r e p o r t  on ly  

d e a l s  w i th  t h e  elements  o u t s i d e  of t h e  AGS r i n g .  The beam i s  p p l i t  i n t o  

t h r e e  t a r g e t  s t a t i o n s  A, B and C by means of  magnetic septums. The nomen- 

c l a t u r e  o f  t h e  beam components a re  desc r ibed  i n  EP&S Technica l  Note 812 

2. Desc r ip t ion  of  SEE 

The slow e x t r a c t e d  beam e j e c t e d  by FlO e j e c t o r  magnet goes through F11, 

F12 and F13 magnetic f i e l d  and coming out  a t  F13 s t r a i g h t  s e c t i o n  wi th  t h e  

p r o p e r t i e s  g iven  i n  va r ious  papers .  

contours ,  t h e  phase e l l i p s e  parameters  w e  used a t  F13 s t r a i g h t  s e c t i o n  are:  
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The Secondary Emission Chamber (SEC) placed approximately 10  f t  downstream of  

F13 monitors  t h e  i n t e n s i t y  and se rves  as  t h e  inpu t  t o  t h e  e x t r a c t i o n  servo.  

The small s t e e r i n g  d i p o l e  (CD014) i s  t o  a d j u s t  t h e  d i r e c t i o n  of  t h e  beam para- 

l l e l  t o  t h e  .0243 i n .  t h i c k  magnetic septum (ADOl9) which s p l i t s  beam between 

A and BC t a r g e t  s t a t i o n s .  The s p l i t  r a t i o  i s  c o n t r o l l e d  by t h e  F10 e j e c t o r  

c u r r e n t  and CD014 which determines t h e  p o s i t i o n  and t h e  d i r e c t i o n  of  t h e  beam 

a t  ADO19. The quadrupole t r i p l e t  (CQ1, CQ2AB, CQ3) changes t h e  o p t i c a l  prop- 
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er t ies  o f  t h e  beams such t h a t  go through va r ious  small a p e r t u r e s  throughout 

t h e  SEB system downstream. The .5 i n .  t h i c k  septum (AD1) is  placed t o  se- 

parate t h e  beam t o  A f u r t h e r  away from BC. 

bending magnets AD2-8 and AQ4AB, AQ5AB and AQ6 t o  make t o t a l  bend of  12' and 

focus t o  A t a r g e t .  The small s t e e r i n g  d i p o l e s  CD074, CD079 and 0 1 1 4  t o  g i v e  

t h e  p o s i t i o n  and a n g l e  of  t h e  beam on 2nd .0216 i n .  t h i c k  magnetic septum 

(BD120), which separates t h e  beam t o  B s t a t i o n  and C s t a t i o n .  The BD120 can 

be remotely moved and change skew ang le  t o  complement t h e  f n n c t i o n  of  CD074, 

CD079 and CD114.  

(CQ4) i n  o rde r  t o  enhance t h e  s p l i t  and change t h e  beam t o  go through v e r t i c a l  

a p e r t u r e  o f  .5 i n .  t h i c k  septums ( B D l  and 2).  The BD1 and 2 separates t h e  

beam t o  B from beam t o  C. The beam t o  B goes through d i p o l e s  (BD3, BD4, BD5, 

BD6) and quadrupoles BQ5, BQ6, BQ7&8, BQ9 t o  focus t o  t h e  B t a r g e t  &a t ion .  

T o t a l  bend t o  t h e  B s t a t i o n  i s  6.62 degrees .  R e s t  of  t h e  beam goes through 

CQ5, CQ6, Cg7, CQ8 t o  focus a t  C t a r g e t  s t a t i o n .  Each of  t h e  l i n e s  t o  t a r -  

g e t  s t a t i o n  a l s o  has  a t  least  two p i t c h i n g  components t o  d d j u s t  t h e  he igh t  

and ang&e of  t h e  beam. A small s t e e r i n g  d i p o l e  which i s  c o n t r o l l e d  by servo  

system on t h e  h o r i z o n t a l  beam p o s i t i o n  a t  t h e  t a r g e t  i n  o rde r  t o  keep t h e  

beam on t h e  t a r g e t .  S ince  t h e  beam momentum changes a good f r a c t i o n  of a 

percent  dur ing  t h e  s p i l l ,  t h e  bending magnets AD1-8 and BD3-7 a r e  ramped by 

t h e  e l eck ron ic  func t ion  gene ra to r s .  

The beam t o  A s t a t i o n  goes through 
* 

The beam goes t h m u g h  t h e  v e r t i c a l l y  focus ing  quadrupole 

3 .  O p t i c s  and Beam Envelopes 

Using t h e  computer program t h e  e l l i p s e  parameters  mentioned above were 

t r a n s p o r t e d  fown through t h e  beam l i n e s .  

f l a g s  confirms t h e  assumed parameters were approximately rgght .  

measurement w a s  not c a r r i e d  out  so  f a r .  F igure  2 shows t h e  h o r i z o n t a l  and 

ver t ica l  phase e l l i p s e  a t  A-C s p l i t t i n g  t h i n  septum (ADO19) and h o r i z o n t a l  

phase e l l i p s e  a t  AD1 (4 i n .  t h i c k  sgptum) wi th  1.5 mR k i c k  from AD019. Be- 

cause o f  t h e  h i s t o r i c a l  reasons  ADO19 septum i s  not  placed i n  a most favor-  

a b l e  o p t i c a l  cond i t ion .  

be  h o r i z o n t a l l y  l a r g e  and minimum divergence.  The t h e o r e t i c a l  minum l o s s  a t  

t h i s  septum i s  due t o  t h e  septum t h i c k n e s s  and apparent  septum th i ckness  due 

t o  phase space r o t a t i o n  w i t h i n  t h e  l eng th  o f  t h e  magnet and about  8%. The 

s p l i t  loss  can be vary ing  depending upon t h e  r a t i o  of t h e  beam t o  A and BC. 

F igure  3 shows t h e  h o r i z o n t a l  and v e r t i c a l  phase e l l i p s e  a t  BC s p l i t t i n g  

The beam s i z e s  observed a t  va r ious  

The d e t a i l e d  

The most f avorab le  cond i t ion  would be  t h e  beam t o  
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septum BD120 and h o r i z o n t a l  phase e l l i p s e  a t  BD1 wi th  a .6 mR k i c k  from 

BD120. The loss  due t o  t h e  septum th i ckness  and phase space r o t a t i o n  i s  

somewhat smal le r ,about  6%. F igures  4 ,  5 and 6 p l o t  t h e  h o r i z o n t a l  and 

v e r t i c a l  beam envelopes assuming f u l l  beam goes through t h e  system f o r  C y  

B and A l i n e s ,  r e s p e c t i v e l y .  The p l o t s  a re  f o r  t y p i c a l  running cond i t ions  

and it  v a r i e s  s l i g h t l y  accord ing  t o  t h e  requirement a t  t a r g e t  s t a t i o n s .  

B and A l i n e s  a re  p l o t t e d  from t h e  s p l i t t i n g  po in t .  The d i s t a n c e s  shown 

are  t h e  d i s t a n c e  from middle of  t h e  F13 s t r a i g h t  s e c t i o n  i n  inches .  

The o p e r a t i o n a l  problems l i k e  minimizing t h e  l o s s  and changing t h e  s p l i t -  

t i n g  r a t i o s  a re  going t o  b e  w r i t t e n  up elsewhere.  
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Fig. 3 Horizontal. Phase E l l i p s e  AD BD1 
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